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(54) INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To provide an integrated circuit capable of 
observing internal flip flops (FFs) by a built-in scanning 
function and improving the efficiency of defect analysis 
in its loaded state on a user board with simple 
constitution. 

CONSTrrUTION: The integrated circuit is constituted of 
a scanning chain S consisting of plural FFs f1 to fn, B1 
to Bn to be scanned, a scanning timing instructing 
means 40 for instructing the starting timing of scanning 
operation of the chain S and an indicating means 50 for 
indicating the end timing of scanning operation and 
indicating the start of a microinstruction, a machine 
code instruction or both of the instructions while 
considering the length of the chain S. Data are read 
out/written from/in the FFs 81 to Bn by the 
microirastruction and the machine code instruction 
based upon an indication from the indicating means. 
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e. % S X^-V >^ X >?r* 
HtjIBX4^-v>^x'i'>^X+-v>®)f^*-a:SBtlc, HulB 

BulElX4^-V>^x^>cO«^;&#ilLT. X^-^-^ifif^ 

HirlEx ^^mff^^$^<Dm^s t) tu 12 X 4- 

^>^x>r>^X:^^>ij!)ft^-ii§B#tc. b1jIBX+'V> 
^jL^>:^mf&'t^-Si^(Dyv-j'/'yuy':fic^ mm 

fit. taiBJg^N^fSOjg^tcS-cJ^-v-r^a^^. a« 
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n *tOm e *y h bi/X ^ 6 U'i^X ^ -7 r . 
BuIEX^^ V^x>f ><Og$«:#ltbT. X^^-v^'iftft 

tufEX:^-^ ^ >^•^^?^#IS^O^g^^(c<^ t) flu IE X^ 
•v>^x^>^X4=-\'>i!l{t^-ii§B#tc. Htj|EX4^-v> 
^x^VOg^tO:7U^yy • 7a^yy(0'r-^5?^HtjfE>'^ 

mm^^'^ommcxo. St^tBt. g^^A^. ^i^ii^ 

[000 1] 

msiHisstcrtm^nTi.>§x4^'V >mm\c^ k> }H^y »j 
[0002] 

atc"r^/ci6. 7^xh^^fb<7:)#^^i5JOAn^co^^- 
mm^P^<oy^)y'f -yu^y-f iUT. v/Ytm^-t 

[0 0 0 3] CO<j:a^X:^^>xXh^aT'ti. ii 
^T«0X4^-WF/F:&S?iJtcg^ig!bTL^^i:. 

50 tco 



3 

Co 0 0 4] ^fc. mm\3im(oxtbt}<om'^^^m^'t 
[0 0 0 5] 05(i. ^^^tim^mm'r^rci6<o$m^ 

-r^^infflOX^^-VVF/F f 1 ~f nA>e>3a:D. X^^^r 
[00 0 6] ^/c:. m6^tm5COX^^r>=^x.-<>^m 

tCX^-^-^^x-Y^ (nfflC0X^-V>F/F f 1 — f 

n^v^atc^X^^-V^F/F f 1 - f n^cffi^^nTU^ 

^{f. X4^-^'>F/Ff 1 OrtStiX^^-VV^x^^^CD 
1 #gT^^/ca6 ( 1 ) ^^L. X^^VF/F f n- 
1 cDrt^ti:X4^-v>^x^>cOn- 1 #gT'fe§/ci6 

(n - 1) tmto 

[0 0 0 7] ^fe-r. ^1 ^a^y^iOja^TX^^i-^r^li^ 
Ofi^ (*^«iJ^f'>'WXDUT(OAtl«^<fct>A:^^n 
^fi^) H" l/-^;Hc-r§o <inii:J:»5. Igz^n 

^BiD^^ZI:6>6X4-^>F/F f 1 ^0^^ (1) 
SiJ ^ -r / W X D U T £7) tt! :^ ^ ? cJ: 0 X ^ -v > T ^ h ^ n 
mcms^Uy^SXH^^ i #@a)X^^^/F/F 
f i 7b^6 i - 1 #aox^-^>F/F f i - 1 JcteaS;^ 

nr. in^^^i If h'Tof^gTb^v'y'h^n. x4^-^>f 

/F f 2C0rt§ (2) *^*SaiJ^7^>'WXDUTiOtB:^fiS 

rtS (n) 3b^t6aJj^-rM^XDUTOtti;^jiS^<fc»5X:^ 
[0 0 0 8] 

[fS0^*^fi?i*L<J:3i:'r^lSli] figoT. Sf^cO^Slil 
SSTti. ^S»*fT^3a^S<tT^3fci6tcX4^-v>iat6 

*TtiL S I xX^^fflV^TfTJ^rtD^'S^tf^^b^rDfCo C 
orcA6. L S I •rX^Uir|.-t?(i-li-o;^)^<(DX:^-V^^<St6 

^?uffi-r^ci:7b^T'$-r\ mn. ls i-rx^tiiicT^Tj 

RW±t03Xh^S'r^<0T\ ^S)W«TOaxh*'«ti;*c 
[0 0 0 9] S/c. LS I -rX^tiUpg^^D^W^^T^-p 
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[0 0 10] ±HBPu1M;i&;&g¥j^-r^^tDT% 
^oae^ti. v^^nya-t>yit^(OmSlDjgS;b'«:x— If 

^«lHlSSle:rtM^nTt^^X4--v>®tgtcJ:^?rt 
[0 0 1 1] 

B m^^^^^x^^-^-^^^x-r^s^^ffib. Buiax^^^ 
>^ X -r > s ^«i^-r ^yvyzf-yuy yo-gp^ 

[0 0 12] ^/c. ^mM(Dm2(Dnmii^. Huc^-r 
20 iip<. «S(OX4^-\'>nlt|;&:7U ^y:/- :7a^y:rf 1-- 

f nRZfB 1 ~B n}^3^?>^^X^-W^x^^/S^M«i 
b. HuiBX^'V>^x-r>S^X4^-v>'ift{t^'ti:^^ 
tc. H»ffBX:^-v>^x^vs^«^*r^-gP(o:7U'y:/ 

• •7a»y:/B 1 -B ntc. ^^^^lElKi^gPlCX^^^ V 

n-r^—^o^yv y-;/' yuy:/B i — b nti. 

30 [0 0 13] *:fl^<0^3^DJ|f?9«. 0nc^-r^«]<. 
1SgiOX4^^>pJtl^:7U -yy • :7n^y>^f l~f 
t;B 1 -Bn*^e>J5:^X4^^>^xY:ySi:. HulBX4^ 

'r^X^i'>^^^>>ffg^^S4 O^^mMb. tljlE 
X^-v ^ 4 0 (Ojg^tci; t> BulBX^ 

^>'^x^>'S:§:X+-V>'lftf^^'&SB#tC. HiffSX4^-\' 
>^x^>S^«^-r^-a50:7';>y:/- '7n>yyB l 
-Bntc, ^iS^ffllp]SSna5tCX4=-i'>'7'»:7h^n§7' 
-^^{Sltb. MfBX4^^>x-^;&^gJfr^-gBco-7 
40 U-y:/- y^n^y^B 1-Bnti. -^-Y^a^^. S«i§ 

i^^Wb. ^V^{i:S!^djbRl/S^iA^ 

[0014] *fg^os 4 (7)!t#ii^ti. ^ 1 jc^f < . 
}tS(OX4^i'>'pjtg^:7U^y yuy:/{ i ~f n& 

tfB 1 -B n*^e»*^X^^>^x>r:xS HUlBX^ 
'r^X^-V>^^^>^**i^^g4 Oil. BulBX^-^-V 

^x>r>sos^^^^bT. x^^^vi&ftsiTo^j'-r 
50 ^y^^m^-r^tnic^ -^^^a^^^ mmm^^. 
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[0 0 15] Mtc. ^^BncDm5(Dwm^. mzic^-r 

-^y^yuy^r 1 ~f nSt^g 1 ~g nA^e)^0> ^ 

Vf-x^XOtotl/bV^'X 1 7 0Tfe^m* (m 
(rttiMcOJEm^. I12Tiim=2) OX^-^-V^x-O 
SfSt;Sgi:. n*Omtr*y hUi^X^R 1 — R n*^ 

e^^i/>^x:$?-7r-i';H 1 0^. tufBX4'-v>f-x^ 
>s f Ro's gox^^i-^^Kftr^gji&^o^-r^v^'^jg^N 

*r^X4^-vV^^^>^-Jg^#a4 0i:. HOtEX:^^> 
^x^>S f S:a'S gOg^;&#/tLT. X^^Viilift 

cy^-^^jg^-r^uv^x^^itR^l^i so^^sfifflb. tu 

iex:^'V>^^^>^*Jg^N#e4 0(7)fi^tcJ:DMIBX 

^i-v^^x-os f :Rt;s g^x^-vviftft^-^t^^ 

tc. MfEX^-^-^^x-Y^S f ^/ctiS gc»smo:7U 
• yu^-ff 1 ^/ctig 1 ^:&tuiB/^X 1 7 

oicUi:^L. Hufa>'^xi 7 otctti;^;^n/c:T'-^$'^Bufe 

l^v^x^SiR^gl 3 0C»Jg^^ca':5^HfisBUv^x^>^ 
r-fyl/l 1 Orttc*g*fi-r^S!i{^^. X4^^>^x-Y>S 
BuiBU>^X^'7r-i';l/l l 0t±. MfBJg^ 
±155 0Ojg.TxtcSo"#v^^n^^. pJc 

[0 0 16] 

y^)y'f ' yu-j^f I'-f nRt>*B 1 -B n:6^'E>:^^ 
X^^>^x-('>SiOrt. — gl5077U -yt/- :7a^y7'B 
l-BnJcMLT> X^-V>^-l'^>^Ji^^S[4 GO 

tc. aiS^5SlHlSSng|5lcx4^^>T'>b$n^-^#y=^- 
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[0 0 17] cntci:0. X^^i^^^fflt^/cm^llHlSStD 

^ft»«Ttc:*:»A^O^LS ixXi5? (S(^7?P3J-:(±) ^ 

[0 0 1 8] ^/c. *f6W0^5(D!(#gS[0*5SlHlSST 

i'>Pl&6:^:7U^yy • •7n»y y^f 1-f n&t/g 1-g 
n*>6^t). ^iSX^'\'>^x-r>OtB;^?3!)V^X 1 7 0 
Tfe;Sm* (mtiffilcCDiE^S. 02T(im=2) OX 
^-V^^x-rvS f StfS gh. n^tOme-y hU>?x 
^R 1 — R n*>6^^b>^Xt$?:7 7'-<;H 1 0 t^m^L 

^7.^^>^jL>^>S fRlfS g:&X^-V>iSft^^i:i) 
20 ^tc, X:^^A'y^x><VS f ^fctiS gOgtg(7)'7y ^y 
7"- :7n^y:/f 1 ^fctig IcD-r— ^^^y'^X 1 7 Olzm 

til^. /^x 1 7 otcffi;b^n/cx-^;&u>?x^3SJ^^ 
2 0(O^7j<Km^^\yzy:^^y7^)V\ 1 Orttc+S 
aST^iftf^^. X^^-^V^x^VMfcttfT^&lX l-i/'X 
^$?"7 7'i';l/ 1 1 Otc^LT. Ji^v±S5 0Ojg^tcS-:5 

30 [0 0 1 9] cintccfct). ±a5b/cmi. ^2. ss. 

[0 0 2 0] 

[0 0 2 1 ] 0 1 \c:i^mmm 1 (omMmi^^^mm 

[0 0 2 2] fejiitc^a^T. '^mmm<DmmMmi^. x 
^^^y^W^Ts^^yy) y-f ' yuy-f (J:^tf/f 

^BSIB-rS) fl-fni:. ^1^X4^-^ V^x^i'^ SCO 
40 -g|5^<g/ig^^§X4--V>'F/F f 1 -f nrt(OT^-^ 

^imt^Ts^^riy^^rsUiyTs^yy^^ve 0 tt^^b 
l^XJ^tSJA-r^r^^nzKUxUv^x^ {XXyuk'R 
UROM aXT/iR0Mi:l>3) 90^. /iROM90 
^ ^ IS Ift L T < V ^ U ^ > X h ^ 3 > U X ^ 

a:^TM I R^i.^-5) looi:. x^-^>ogajiSi5?-i'^ 
^^i^M#s c s^^^*rsx+-v>§g5&^-r^>^«s 

50 |HlK4 0^. i1.SPX4^-v>S*M#s c r. X^^^^vr^l 
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Ph^^^>^ims c RLfX+^>W»F/F 3 0 
2 Oltitl^V'ty hm^T s t ftC^OV-ty h^tl^^ 

X:^-^>F/F f 1 — f nOrt§:6^X^i'>y'^ h;^n 
/■cB^i^T-y-b^v hfi^r s t ^X4^^>$iJ8?F/F 3 0 

[0 0 2 3] j^. x^-w^x-rvs^s^-r^x^^ 

>F/Ffl— fnti. ^n^y L Ktci:D i Seo 
X^^>F/F f i Jb^i^ i - .1 #acDX^-\'>F/F f 

i - 1 tcfeiJi^nT. Ji|g:^>: 1 e^y h-roF»gg*^s/:7 

tl. X^^A-^F/F f l*^e)X:^i'>^7''>h^nS3^^ 

[0 0 2 4] mc. ^mmmcomm^mcom'^^mzic 

^t). ^^*'^^*L/'c^aDX^-V>F/F f 1 -f 
(^§^^^:6'^fliL:&l>B#OX^^>F/F f 1 — f n 

F f 1 -f n£Ol^§;&aj:^t- ^cl^^f^o ^fcJ^^TO 

tc^x4^-v>F/^F f i~f nicmt^-^riri^^'f—^ 
[0 0 2 5] fk-r. yji-C)V {^S:ffi^±) -r^^^tc 

^It*^-ii:^/'c46. mi ^n'y^a:at;S2^n«y^g 

[0 0 2 6] mi ^uy^s<om^x7.^^>mi^^^ 

scs ?b^" H" lx^;l/i:^t). O R^- h 2 otoai;^! 

[0 0 2 7] cntccto. ^zi^D^y^ar^x^^i-vw 

Si3F/F 3 0(D|db:fjs c;0^" H" lx-<;l.^;^oT. X4^ 
i'>^x^>'S^1ifig*r^^TtOX^-\'>F/F f 1 - 
f n{i:X4^^>lftf^;g:?Tf^-5(ii:i:;9:0. X4^^VF/ 
F f icDrtS (1) ifmm^^^^^lfCT.^^yT^h'iEn 

[002 8] m3^^a^y^gT(5:. m2^U>y^gT*X 
^^'>T^h'^tirz::^^^>¥/? f I fDrtg (1) 
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1/>^X^7 7-I';b6 OCT) 1 t:>y h@B 1 tctSlf^^n. X 
4-i'>'FXF f n- 1 tOP^gti (n) ^^ti. ^/cX4^ 
^^F/F f IcOrt^fi: (2) ^^-:3TX:^^>r»>h 

[0 0 2 9]t^T. mmicWli'^L. mn^n^y^g-eti: 
X^'\'>F/F f lOrtgti (n-1) ^J&D. (n- 
1) if^Ts^^ryy^ht^ti^o ^LTUi^X^:7 7>f;l/ 
60coilf^yhgBnc(n + 2) ^^tSIA^n^o 
[0 0 3 0] mn+ 1 ^ay^ETH^, X^^^VF/'F 
10 f lOrtSti (n) ^^0. (n) *^X4^^>Z»j7h;? 
lx>?X^:7r-r ;l/6 o<Dm 1 tr ^y h@B Hcti (n 
- 1) n - 1 e ^y b g B n - 1 tcti ( 1 ) 

[0 0 3 1] lel^lltc, mn + 2i>a*y>>gT*ti. U>^X 
^'77-1' 71/6 Ocom 1 e^y hgB UCti (n) :6V n- 
1 tf^y hgB n- ncti (2) t>\ n e^y h g B n tcti 

(1) *^IS»S$tl^o 

[0 0 3 2] mn + 3^a»y^BT^U"b>y hft^^^IH 
SS5 OA^^OU-fe^y hfl^r s t H" U^JVti^ 
20 t). MARS Otcm^C)TKlxX*^-fe«y b;?n. ^tltC 
KS-r^-^^^ayn^-^A^/z R0M9 0*^e>l^^tH 
LTM I R 1 0 Otc-tr^y ht^o t<D'ik. il^cO^Mfg 

(MOV^^IP) A<ei!iLTbyx^5f:7r^;i/6 0 

[0 0 3 3] /^X-r^ (^^;b^fl*L:^l>) il^ 

cfc 0 i^^ffl L fc Ui^x ^ :7 r 6 0 ortS 
[0 0 3 4] X4^^>gf1te^-i'^>'yf| 

ti. ^xn':/'u^y^mcm^'^^tixi^^'t)Vy'f 

/^*y^"B8i^CD«fil (MAtf. TKl-XV^y^ate. 

^>KV'yf-ia^) ^^^^fflLTX^^^viftft^r^te^-d: 
[0 0 3 5] ^fc. X4^-v>^x>r>'S^c0X4^-^ W 

— ^^x:^-\'>'-<>LTt> iet^(iU:^Xi$?:7r-<;i/6 

OtOF^^^gr^^-jtX^^VF/F f 1 -f ntCX4=-^ 

40 y-f>Lx^mt>r^i\ 

[0 0 3 6] m3ic:$inm(om2(Dmmmic&i^ 

[0 0 3 7] :^mmm(Dmm]B\mt. m i (ommm<Dm 
m^mc^i^x^ x^^-^^^x^vs^. x4^^>F/ 

F f 1 ~f n;?)^e)^^miOX4-i'>^x-r:/S f 
X+-WF/Fgl -g nA^e)^§m2(OX4^-\'>'^x 

g^tc<J:^«^^L. Ixv^X^://-^;!/! i 
1i^iDbi/'Xi5?R 1-RnT^g^LTV^^o ^fc. 
XiS?-7r-t';l/l 1 Ort^Obv^X^R l~Rn^JllRf ^ 
50 fi^s e l^^jS-r^lxS^X^S^-feU^MnlKl 3 0 
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^m^. mtRim^s e 1 ^Ccfci^ Uv^^X^R l~R n^&ii 
tR^^-tU^^ 1 2 O^UmLXl^^o SX4^^> 
^x^>'S f Stf S g;^^etU:^$n/cx-^ti:^^X 1 7 

[0 0 3 8] M<*w^ifi<^ti^ m 1 (ommmtmmm 

r^;l/6 0ti:9ffl<7)^><>T-r-^Sil|LTl>;c:6\ * 
^fiSMTCi-'^X 1 7 O^/rLT-r-^^KS^n^o 114 

T-^;!/! 1 0--.O*S$ft75ffi^^-ro 2:*: 

[0 0 3 9] fBd, :^mmmTit^ Ui^X^yy^jVl 1 
OO^Ol/v^X^R 1 — R ntctSJftf ^:6^^aSD-r^/c 

[0 0 4 0] 

VPlftl^:7U *y T'- :7n»yy:6^6^SX4^-^>^x 

> ^5? ^ ^ y ^^Ji^^lS^Ojg^tC <tC)X^-^'>^x-f'>^ 
X^-V^iftft^^^Bf^C. ^l^«3S(HlSSi^S|5tCX4^^> 

T% X^-\'>;S:ffli>;c^^[HlgSO^mS?«Ttc:A:»:6^»5 35: 
LS I •rX^;$rffli/^;s<i^;^<. S*;^;^^(Dzr> vf :x 

m\^^^m^(D^oicMm^mimm^ii:-mt^'r. mm 

[0 0 4 1] ^fc. *f|B^tc<i:ntf. nffl (ntiffiMO 
jESiS) <OX^^>pIt6^77U'yy • :7o»y:/7b^^:^ 

^^fSX^-V>^x-r>'Oai;^*V^XT-$)^m* (m 
tittlc^iESS) iOX^^^^^x-O^. n*(7)mtr^y 
h U ^:^x ^ e> ^ § Ui^x -7 7 ^ ;l/ ^ A 
L. X^'V>'^-r^>y^g^^¥S^om?^^ci:0X4^•v> 
^x^^^x^^^iij^t^-ti^BStc. x^^^^^x-i'^ 
<^St^O-7U ^yy • :7a'y:/(7:)-x— ^;^>r^xtcm:^b. 

^x tc ai:^i ^ nfc'x- ^ b >^x jMtR^isojg^ica 

o*^l/v^x^-7 7-r;l/rttcHgJflt-^K{t^. x^^>^ 
x^>gr£tttT^t\ l^>^x^:7r-f;i/tc«bT. 
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im 1 ] 1 (ommmi^cm^mmm^^m^m 

[0 2 ] ^ 1 (O^JSW^^^maiHiKOi&l^^ittB^i^o^^ 

[113] :*:5g0^cDS2(O^figeiJti:0^;S«^lE]£S0lplK« 
10 [^ 4 ] m 2 O^lfiS«?lJ(0^i»lElSS<Diif^^lttS^}SO^^ 

imel ^5COX^-V>^x^>':&ffll/>TX4^-W'rX 

[^^(^ittW] 

n— fn, gl— gn X4^^>-7U *y:/- 7n^y:/ 

s x4^'V>^x-r> 

20 2 0 ORy-b 

3 0 X^-^V^JSiF/F 

4 0 x^^-v^'gltei^f-r^ v^'fl^iHjK 

5 0 U -tr ^y hfl^ie^lElK (Jg^^g) 

6 0 Ui/*x^:7r^;i/ 

70 -trU^iJ? 

8 0 T><^ar Fl^XU-t^X^ (MAR) 
90 v-r^nROM (/xROM) 
100 V^^U-r^Xh^^v'H^Ui/XiJ? (MI 
30 R) 

C L K ^ n ^y ^ 

s c s X^^-v^Pj^te^-f^V^'fl^ 
s c r Jr|.gl5X:^^ 

s c s x^-v ym^^-^ ^ >^*mn 

sc X^^-i'^MSHF/F 3 Offi:^! 

r s t U-tr^y hfS^ 

SO X4^-v>r»>h 

S f |g 1 tOX^^^^x-f'V' 

sg mzcoTs^^y'^jL^y 
40 110 ixi/x^"7r-i';i/ 

Rl— Rn Uv^X:$f 
1 2 0 -feb^^ 

1 3 0 U>^X^##-trb^ hlslK (U^^*X^a«?# 

g) 

s e 1 mtRm^ 

1 7 0 >'^X 

St X^^^-^-^P^Ijlfe^^ 
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